The excitation and emission wavelengths were 49.5 and 52.5 nm, respectively. Calcium ions were added to a final concentration of l mM at the points indicated. ( u ) Control, not exposed to trypsin. ( b ) and (c) were exposed to trypsin for 10 and 20 min, respectively, under conditions where cleavage only occurred at T,. ( d ) and ( e ) were treated for 10 and 20 min, respectively, under conditions allowing cleavage at TI and T2.
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would be seen on the calcium-induced fluorescence change in bound fluorescein and this is indeed what is observed experimentally (Fig. 1 ).
Dividing the protein at the second (T,) tryptic site introduces a break centred in the transduction domain and might therefore be predicted to abolish the response to calcium. In fact this was not observed to happen. This result would at first seem to be at variance both with the predicted model of the protein and also with reports that cleavage at T2 brought about uncoupling of calcium transport from ATP hydrolysis (Scott & Shamoo, 1982) . However, more recent work (Torok et al., 1988) has shown that cleavage at T, does not uncouple the enzyme and is thus consistent with the results presented here. Measurements of the protein tryptophan fluorescence after treatment with trypsin showed essentially the same results. The calcium-induced enhancement of fluorescence remained even after cleavage at both TI and Tz sites.
The support of the M.R.C. for this work is gratefully acknowledged. Adenylate cyclase of rat Leydig cells is hormonally controlled by leuteinizing hormone (LH). Addition of LH to Leydig cells in vitro results in a stimulation of cyclic AMP production and a desensitization of this response to a subsequent challenge with LH (Catt et al., 1979) . The mechanism of this desensitization is not known. However, the observation that preincubation of Leydig cells with phorbol myristate acetate (PMA) also results in an apparent desensitization (Dix et al., 1987) suggested a role for protein kinase C Abbreviations used: LH, luteinizing hormone; PMA, phorbol myristate acetate; PKC, protein kinase C.
(PKC). Recently, intermediates in the synthesis of sphingolipids, sphingosine and psychosine, have been described as inhibitors of PKC (Hannun et al., 1986) . This study was designed to test further the hypothesis that PKC is involved in desensitization of adenylate cyclase to LH by observing the effects of these inhibitors of PKC on the response of adenylate cyclase to LH.
Rat testis Leydig cells were prepared by collagenase digestion of testes and purification by centrifugal elutriation and Percoll density gradient centrifugation. Purified Leydig cells were incubated at 34°C in Dubecco's modified Eagle's medium supplemented with 0.1% (w/v) bovine serum albumin for 1 h before tretment. Sphingosine and psychosine were added at various times before and after addition of LH. Incubations were stopped by addition of perchloric acid. Levels of cyclic AMP were determined by radioimmunoassay after neutralization with potassium phosphate. 19.9 f 8.4 pmol of cyclic AMP/h per 10" cells]. T h e effect of sphingosine was not mediated through activation of phosphodiesterase, since sphingosine was inhibitory in the presence and absence of methylisobutylxanthine, a phosphodiesterase inhibitor. When added 5 min after LH, sphingosine prevented a further time-dependent accumulation of cyclic A M P and the effect of sphingosine was increased by preincubation with the inhibitor.
Experimental evidence suggests that activation of PKC is involved in the desensitization of adenylate cyclase to LH in rat testis Leydig cells. However, observations from this study indicate that inhibition of PKC can lead to inhibition of adenylate cyclase in response to LH. A n explanation for this apparent paradox may lie in the observation that the effect of sphingosine is dependent upon the time of addition with respect to LH, i.e. sphingosine is only inhibitory during the first 15 min of stimulation with LH. This implies that activation of adenylate cyclase may be dependent upon activation of PKC.
Testicular tissue contains more than one isoenzyme of PKC and subsequent activation of different forms of the enzyme may result in desensitization. This may occur with PMA which is not isoenzyme specific. It is also known that chronic treatment with PMA may lead to a down-regulation of PKC. It is not known how sensitive Leydig cell PKC is to this effect of PMA. T h e effect of PMA could therefore, alternatively, be due to down-regulation of PKC.
Sphingosine, however, did not cause an enhancement of cyclic A M P accumulation, even when added after LH, suggesting that inhibition of PKC may not prevent desensitization of adenylate cyclase, but may prevent activation of adenylate cyclase. Calcitonin-gene-related pcptide-1 ( C G R P j is a ncuropeptide that has structural similarity t o the pancreatic peptide, amylin [Cooper et ui.. 1987) . Amylin is the major component of islet amyloid which is found at autopsy (Westermark & Wilander. 1978) in > 90'%, of type I1 (non insulin-dependent) diabetic subjects. These subjects are also characterized by an insensitivity of skeletal musclc glycogen synthesis to insulin (Young et ul.. 1988) . C G R P and amylin are potent inhibitors of both basal and insulin-stimulated ratcs of glycogen synthesis in isolated. incubated solcus muscles of the rat (Leighton & Cooper. 1988 : Cooper et ul., 1988 . It is not known if this inhibition is mediatcd via ii cyclic AMPdependent mechanism. Wc investigated the effect of a concentration o f C G R P which causes 70'%, of thc inhibition of glycogen synthesis (i.e. 1 0 nM; Leighton & Cooper, 1988) on content of cyclic A M P in soleus muscle. However. soleus is almost totally populated with type I (slow contracting) fibres. Therefore. additional studies were carried out on the effects of C G R P on a muscle which contains primarily type 11 fibres, e.g. extcnsor digitorum longus (EDL; Armstrong & Laughlin, 1083). Intact E D L and soleus muscles were isolated from male Wistar rats (60-80 g) as described by Maizels et ui. (1977) . Muscles were incubated under tension (on stainless-steel clips) in Krebs-Ringer bicarbonate buffer containing 5.5
Abbreviation\ used: CCiRP. colcitonin-pene-related peptide-1 : EDL. extensor digitorum longus.
mwglucose [plus 0.3 pCi of [U-14 G]glucose/ml), 1% (w/v) defatted bovine serum albumin. 10 punits of insulin/ml and in the absence o r presence o f either C G R P ( 10 nMj o r the /3-adrenoceptor agonist isoproterenol ( 10 nM). After incubation at 37°C for 1 0 min, muscles were removed and rapidly frozen in liquid N,. Muscles were powdered under liquid N, before addition of perchloric acid (6%) and the mixturc was re-ground. The concentration of cyclic AMP was measured in neutralized extracts with a radioimmunoassay kit (Amersham PLC). Also, the concentration of lactate in the incubation medium was measured (Engel & Jones, 19 78).
The effects of C G R P on the percentage change in cyclic A M P content and in the rate of lactate formation in isolated, incubated intact soleus and E D L muscles arc shown in Figs. l ( u ) and l ( h ) , respectively. C G R P caused a significant increase (about 2-fold) in cyclic A M P content and in the rate of lactate formation in E D L but not soleus muscles. There was no difference in the rate o f lactate formation between control soleus and E D L muscles leach 1.5 f 0.2 ( t i = 1 I ) pmollh per g wet wt.]. However, a significantly greater content of cyclic A M P was measured in soleus compared with E D L 1 2 1 2 f 2 4 ( t i = 1 1 ) vs 141 f 18 ( n = 11) pmol/g, respectively]. Similar values for the level of cyclic A M P in soleus muscle have been previously reported (Challiss et ul., 1987) . Isoprotercnol ( 10 nM) increased the content of cyclic A M P by about -fold in both muscles (results not shown).
Some of the biological effects of CGRP are thought to be mediated via a cyclic AMP-dependent mechanism (Kubota et ui., 1985; Crossman ei al., 1987; Hirata et al., 1088) . A concentration of C G R P of 1 0 nM (which causes a substantial inhibition of glycogen synthesis in soleus muscle) was chosen to cxamine the cffccts on cyclic A M P levels in skeletal
